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Beta-Alpha-Beta 
Structural motif 
Two parallel strands 
connected by a helix 
Helix: 
•  to the left: right-handed 
•  to the right: left-handed 
α/β PROTEINS 
TIM Barrel: 
8 parallel beta strands 
8 alpha helices 
The loops connecting 
beta and alpha are all 
oriented toward the  
same direction. 
BETA Sheet: 
variable number of strands 
and helices. Two beta-alpha 
connections are oriented 
toward opposite directions. 
Active-site location: 
in both cases (TIM Barrels and 
alpha-betasheet proteins) the 
active site is at the C-terminal 
side of the beta strands. 
α/β PROTEINS 
TIM Barrel 
8 beta-strands 8 alpha helices 
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Active site at the C-side of strands 
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Some TIM barrels are discontinuous: beta-galactosidase of Escherichia coli 
7 beta strands 
6 alpha helices 
The 8th strand is provided by another 
region of the protein 
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Active site of beta-galactosidase 
Allolactose 
Co-cristallization of enzyme and 
allolactose. Catalyzed reaction: 
hydrolysis of lactose. 
Products: 
glucose and galactose. 
Side-product: 
allolactose (trans-glycosilation). 
Enzymes can be co-crystallized 
with reaction products, substrate 
analogs, inhibitors. No reaction 
takes place during the formation 
of crystals. 
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The core of the barrel is filled by hydrophobic residues (green) 
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Arabinose-binding protein 
Escherichia coli 
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Two domains contribute to the binding of arabinose.  
A beta sheet is flanked by helices located at both sides. 
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The loops connecting strands and helices contain the arabinose-binding residues. 
The arabinose-binding site is located where 
two beta strands point to the neighbouring 
alpha helices in opposite directions. 
One loop (connecting a beta strand and an 
alpha helix) points to the right, and the other 
loop points to the left. 
The cavity between the two loops contains 
the amino acids providing the binding to 
arabinose. In enzymes, the same does occur: 
the cavity between the diverging loops does 
contain the catalytic residues. The protease 
carboxypeptidase binds Zn2+ (essential for 
catalysis) at the divergence of loops. 
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Escherichia coli arabinose-binding protein 
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Escherichia coli arabinose-binding protein 
Glu14 
Lys10 
Asp90 
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Beta strands can fold into a left-handed beta helix (LHBH) 
E. coli galactoside acetyltransferase 
Trimer 
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ONPGal 
In CoA: 
•  1 Adenine 
•  2 Ribose 
•  3 Pi 
•  4 Panthotenic acid 
•  5 Cysteine 
Transfer of Ac group 
from  Ac-CoA  to the 
6-OH of ONPGal 
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The cavity of the LHBH is filled by hydrophobic residues (green). 
The hydrophobic side chains belong to amino acids located in beta strands and in 
the loops connecting the strands. These side chains are regularly stacked. 
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The active site is formed at the interface of two subunits (cyano and blue) 
Coenzyme A 
PNPGal 
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Phosphate (red) groups of Coenzyme-A are bound by Arg and Lys (purple). 
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Active site of the enzyme. 
A Histidine (purple) is the catalytic 
residue. The His imidazole ring is 
located between Coenzyme A and 
PNPGal (Sulfur of CoA: yellow). 
Due to its low pKa, His acts as a  
base at neutral pH. 
The aromatic ring of PNPGal (green) 
is stacked to the aromatic ring of a 
Tyrosine (purple). 
Proper positioning of the substrate? 
Catalytic role? 

